Objectives To assess consequences of physical violence at work and identify their predictors. Methods Among the patients in a medicolegal consultation from 2007 to 2010, the subsample of workplace violence victims (n = 185) was identified and contacted again in average 30 months after the assault. Eighty-six victims (47 %) participated. Ordinal logistic regression analyses assessed the effect of 9 potential risk factors on physical, psychological and work consequences summarized in a severity score (0-9). Results Severity score distribution was as follows: 4?: 14 %; 1-3: 42 %; and 0: 44 %. Initial psychological distress resulting from the violence was a strong predictor (p \ 0.001) of the severity score both on work and longterm psychological consequences. Gender and age did not reach significant levels in multivariable analyses even though female victims had overall more severe consequences. Unexpectedly, only among workers whose jobs implied high awareness of the risk of violence, first-time violence was associated with long-term psychological and physical consequences (p = 0.004). Among the factors assessed at follow-up, perceived lack of employers' support or absence of employer was associated with higher values on the severity score. The seven other assessed factors (initial physical injuries; previous experience of violence; preexisting health problems; working alone; internal violence; lack of support from colleagues; and lack of support from family or friends) were not significantly associated with the severity score. Conclusions Being a victim of workplace violence can result in long-term consequences on health and employment, their severity increases with the seriousness of initial psychological distress. Support from the employer can help prevent negative outcomes.
Introduction
There has been in recent years a growing awareness and media coverage about psychological harassment at work and its devastating impact on victims, such as stress or burnout syndromes (Tarquinio et al. 2004 ) (Bowling and Beehr 2006; Hansen et al. 2006) . Physical forms of workplace violence have been investigated as well, but there has been comparatively little research on consequences of physical assaults against workers. As a matter of fact, many studies and reviews have concentrated on identifying risk factors and assessing the prevalence of this phenomenon (Barling et al. 2009; Dillon 2012) . The healthcare setting has drawn particular attention (Gillespie et al. 2010; Kowalenko et al. 2012; Taylor and Rew 2011) . Acts of physical violence at work are defined as assaults carried out by one or several perpetrators, by members of the same organization as the victim (internal violence) or by ''outsiders'' (external violence) such as clients and patients. External forms of physical violence are more common than internal ones and affect more often, but not exclusively, ''frontline staff'' in the services industry (European Foundation for the Improvement of Living and Working Conditions 2007) . Workplace violence seems to become more pervasive throughout the world and represents a growing health and security challenge for many organizations. An increase in the prevalence of physical workplace violence (from 4 to 6 % in the past 12 months) was reported in the European Working Conditions Surveys from 1995 to 2005 in Northern Europe. The same study showed that external physical violence was more frequent than internal physical violence. Substantial differences were observed according to the type of occupation. The highest rates were found in the health and social work sectors (15 %), public transportation (12 %), public administration (11 %), hotel or restaurants (8 %), and education (8 %) (European Foundation for the Improvement of Living and Working Conditions 2007; Graf et al. 2007) . A Swiss study investigated frontline staff in Switzerland from regional services for placement of the unemployed and showed that 21 % of the respondents reported physical violence from clients (Mueller and Tschan 2011) . As far as gender and age are concerned, there are contradictory findings across studies. Differences may be partly due to the fact that they concern different countries or they may be caused by variations in methodologies. The European Working Conditions Survey did not reveal any differences between men and women in risks of victimization. However, in Great Britain, the British Crime Survey (Buckley et al. 2010 ) as well as a longitudinal study (Sprigg et al. 2010) found that men were more often assaulted at work than women. A Danish study (Wieclaw et al. 2006 ) indicated that women were three times more at risk of workplace violence than men. According to the British Crime Survey (Buckley et al. 2010) , there was an interaction between age and gender. Among those aged 35-44, the prevalence of workplace violence was high and identical for men and women. Among those aged 25-34, men were more often the victims, while women aged 50 and more were more often the victims. A vulnerability of women over 50 was also found at the European level in the ECWS (European Foundation for the Improvement of Living and Working Conditions 2010).
Physical workplace violence has been shown to carry health consequences for victims, to affect the morale of teams and organizations, and to generate economic costs for employers, health and social services (Hogh and Viitasara 2005; Tarquinio et al. 2004; Wieclaw et al. 2006) . A lack of methodological and conceptual consistency across studies in this field and a shortage of longitudinal designs have been pointed out (Sprigg et al. 2010) . Consequently, there is still limited evidence on consequences of physical workplace violence and how they may impact victims differently according to their gender and age.
The aim of the present research project was to investigate physical workplace violence and its consequences in a clinical sample of victims consulting a violence medicolegal unit in the regional university hospital in Lausanne, Switzerland. The objectives of the Violence Medical Unit (VMU) are twofold. First, the unit provides medicolegal consultations to victims of interpersonal violence. Second, the unit conducts research and teaching activities focused on the experience of victims of violence and the responses of professionals who provide care. Under the supervision of forensic pathologists, nurses independently provide consultations to victims of violence. Typically, a consultation lasts about 2 h. It starts with attentive listening and debriefing of the patient, followed by a clinical examination which includes photographs of wounds, and is concluded by evaluating the victim's needs and providing advice on where to find additional help and support. The VMU produces a battery and assault report that can be used to support the filing of a complaint. Since the unit opened in 2006, the number of consultations has steadily increased from 529 in 2006 to 891 in 2013. On average, 30 % of the victims consulting the VMU indicated they were subjected to physical domestic or family violence and 70 % declared being victims of a physical violence assault that took place in the community (Romain-Glassey et al. 2009 ).
The present project was developed and carried out in collaboration with the Institute of Health at Work and focused on workplace violence victims in Switzerland. An interdisciplinary team of specialists in occupational health and in violence prevention (medical doctors, nurses, social scientists and a biostatistician) collaborated in all stages of the study. The research questions were defined as follows: (1) among the population of patients who sought assistance from the unit between 2007 and 2010, 1 how many were workplace violence victims? (2) What were the socio-demographic characteristics and occupations of workplace violence victims and what were the characteristics of the violent events? (3) What were the clinically assessed consequences of these events on the health and work of the victims and what factors increased the severity of consequences?
Methods

Study design
The research protocol for the present study was approved by the regional Ethics Committee on Human Experimentation on February 1, 2011, in accordance with the Helsinki Declaration (World Medical Association 2000) . Participants in the study were identified and selected by screening all medicolegal files (N = 1,257) concerning events of community violence reported by patients of the VMU medicolegal consultation in the Lausanne University Hospital between January 1, 2007, and December 31, 2010. During a consultation, the attending health professional takes extensive notes and fills in a patient's file with questions grouped in six sections (see Appendix 1).
The source population of workplace violence victims was composed of 185 patients who reported 196 violent events. Nine patients experienced multiple (2-3) occurrences during the 4-year period considered.
During the follow-up study carried out in the summer of 2011, it was planned to reach all 185 patients who had given their consent to be contacted again. However, two did not have a phone number, and nine did not speak French or another language spoken by the two interviewers. Eighty-three persons could not be found, either because the phone number was no longer valid or because there was no reply after at least eight attempts at different times of the day and evening, on two different weekdays. Eighty-seven respondents agreed to participate, and 15 did not give their consent. The subjects were informed on the nature of the study and were explained that they could refuse to participate, interrupt the interview or not answer any question at their convenience. One interview was considered invalid, because it was conducted with the victim's husband. Among the 86 victims who participated in the follow-up study, two had consulted for three different events of violence and three for two events. These five persons were interviewed about the most recent event.
Measures
The variables listed below were taken into account and were based on the information contained in the medical files. Given the small size of the sample, values were grouped in a maximum of 3-4 categories, with the exception of the occupational classification variable.
Socio-demographics: age (\35/35-44/45?), gender, nationality (Swiss/non-Swiss); foreigners with a work and residence permit (yes/no); and highest level of education (compulsory or no school/vocational education and training/high school and beyond).
Work situation: type of occupation (14 categories); occupational status (employee/self-employed); and occupational sector (agriculture/industry/services).
Medical history: generally in good health (yes/no); and previous experience of violence (yes/no) .
Characteristics of the violent event: type of workplace violence (internal/external/both internal and external); internal violence perpetrator (subordinate/colleague/superior); and time of the assault (day work: 7 a.m. to 7 p.m./ evening work 8-10 p.m./night work 11 p.m. to 6 a.m.).
A measure to categorize occupations according to the degree of organizational and personal awareness as well as risk of workplace violence (low/moderate/high) was developed in the qualitative section of the study as a result of a thematic content analyses of the respondents' statements (De Puy et al. 2012) . These three degrees of awareness were also characterized by different grades of surprise and shock at being assaulted at work.
The ''high risk and awareness of violence jobs'' category included occupations where the risk of violence was systematically considered as ''part of the job'' by respondents (police officers, prison guards, private security agents and public transportation ticket controllers). These job holders explained that they were prepared and trained to meet aggressive resistance when controlling, arresting or sanctioning subjects. They mentioned that their organizations had protocols for dealing with such events. In these ''high risk and awareness of violence jobs,'' assaults were never deemed normal but they were considered by respondents as a frequent and expected occupational risk.
The ''moderate risk and awareness of violence jobs'' category included occupations in contact with the public on a daily basis (taxi drivers, bus drivers, salespersons, post office staff, healthcare staff, social workers, waiters, teachers, janitors and sex workers). Those who held ''moderate risk and awareness of violence jobs'' provided different types of services to customers, patients, etc. and were aware of the risks of violence under certain circumstances. These circumstances included threats and acts of violence by angry and/or inebriated persons, or perpetrators of thefts and holdups. Among workers holding ''moderate risk and awareness of violence jobs,'' the element of surprise and shock after an assault was present but respondents were aware of similar events and perceived growing risks in their profession which they often attributed to societal trends (e.g., loss of respect for their profession, increase in crime, verbal abuse or violence).
Workers who had no regular contact with the public were included in the ''low risk and awareness of violence jobs'' category (administrative personnel, blue collar workers, farm workers and kitchen staff). When these types of workers were faced with physical violence, they described the violence as surprising and unexpected (for instance, a lorry driver who was assaulted when delivering goods or a clerk who was attacked by a colleague during a company dinner).
Predictor variables
Based on the clinicians' experience and on risk factors identified in previous studies, we selected six predictors (collected during the medicolegal consultation) and three risk factors 2 (reported during the follow-up interviews). Each predictor and risk factor was deemed likely to influence negative consequences on the victim's health and work. Predictors were (a) clinically assessed symptoms of psychological distress resulting from the violent event; (b) clinically assessed physical wounds resulting from the violent event; (c) internal violence vs. external violence; (d) generally not in good health (i.e., preexisting health problems); (e) previous experience of violence; and (f) working alone when assaulted. Considered risk factors were as follows: (1) perceived lack of support from the employer; (2) perceived lack of support from colleagues; and (3) perceived lack of support from family and friends. Variables were dichotomized with a zero value in the absence of the measured factor and a value of 1 in its presence, except for initial physical wounds and psychological distress which were given four values: 0 (none), 1 (minor), 2 (moderate) and 3 (severe).
Outcome variables
An innovative method of scoring and assessing clinically the severity of health and work consequences of violent events was constructed by a panel of experts from the Institute of Health at Work and the University Center for Legal Medicine. It was agreed to add the values of three variables: (V1) physical health consequences; (V2) psychological health consequences; and (V3) negative consequences on work. The values for these variables were attributed according to the severity of each consequence: 0 (no consequences); 1 (minor consequences); 2 (moderate consequences); and 3 (severe consequences). Examples are provided in Appendix 2. Values for physical and psychological consequences were attributed and cross-validated for each case by the three medical doctors in our team. They clinically evaluated each complaint according to whether it constituted a minor, moderate or severe hindrance in performing daily activities. Theoretical values of the severity score range from 0 (none of the measured consequences) to 9 (maximum severity).
Statistical analysis
By means of ordinal logistic regression analyses (proportional odds), each predictor was included separately as an independent variable for a priori selection of factors. Then, all identified factors were introduced jointly. Finally, a backward stepwise selection was applied. The dependent variable was the severity index. However, since the Cronbach alpha value for the score was found to be low (0.51), separate multiple stepwise regression analyses with each component of the score as the dependent variable were performed as well (consequences on work; psychological consequences; and physical consequences) using the list of independent variables selected for the global severity index. Coefficients were exponentiated. One possible interpretation of these exponentiated coefficients of the ordinal logistic regression is that they are odds ratios at any arbitrary cut point of the ordinal outcome variable. Statistical analyses were performed with Stata_/IC 11.1 (StataCorp_ 2009 LP). Gender and age were introduced as covariates.
Results
Our first two research questions aimed at identifying the characteristics of patients who had been victims of workplace violence and the characteristics of the workplace violence events that had motivated them to consult. Answers to these questions were provided by means of descriptive statistics. Table 1 , Appendix 4 and 5 present these results in detail.
Characteristics of the workplace violence victims
Since it was deemed important to examine differences between men and women, tables were broken down by gender. In brief, we found that the total population of workplace violence victims was composed of 185 patients who reported 196 violent events. Seventy percent of the victims were male. The youngest age-group (under 35) was the most represented category, both for men (42 %) and women (48 %). Ninety-two percent of respondents worked in the service industry and in contact with the public. Among the types of occupations held by the victims, 36 % of men worked in ''high risk and awareness of violence jobs'' (private security agents, police officers, prison guards and ticket controllers in public transportation), while only 7 % of the women were found in that category. Seventy percent of women vs. 40 % of men were employed in ''moderate risk and awareness of violence jobs.'' Characteristics of the workplace violence events Concerning characteristics of the violent events (N = 196), 73 % of situations concerned external violence and 27 % internal violence. The latter were perpetrated in 70 % of cases by a colleague, 24 % of the time by a subordinate and more rarely (6 %) by a superior. The perpetrator acted alone in 83 % of situations, and 91 % of the time was male. Thirty-two percent of the violent events happened during night work (11 pm-6 am). In all cases, victims were assaulted physically.
Consequences of the workplace violence events
Our third research question aimed at investigating the clinically assessed consequences of the workplace violence events on the health and work of the victims, and at identifying factors that affected the severity of consequences. To this end, a follow-up study was carried out. Table 1 allows comparison of the source population with the population of patients who participated in the follow-up telephone survey (N = 86). The two most noteworthy differences between the baseline and source population were, first, a higher male/female sex ratio (3.5) and, second, a larger representation of Swiss citizens (55 %) than foreign nationals (45 %). As far as the other variables examined were concerned, the two populations were quite similar. Telephone interviews were carried out between 7 and 55 months after the violent event, with an average of 30 months.
The severity of consequences of the workplace violence event was scored. The maximum severity score value recorded was 7/9. Fourteen percent scored C4, which corresponds to particularly severe consequences. Forty-two percent were in the medium range of the score (1-3). For 44 % of interviewees, scores were zero in the absence of consequences. Values were significantly higher for women than for men (p = 0.02). Although values increased with age, this trend was no longer significant when taking into account gender. Table 2 shows consequences of the workplace event (components of the severity score) by gender. Among potential predictors of severity considered, only sex, age classes, previous violence victimization, initial symptoms of psychological distress, and jobs with high risk and awareness of violence were statistically significant when tested alone. Therefore, these predictors were further considered in the analyses. In view of the large variation in follow-up times, we tested through a regression analysis whether the time elapsed (in months) since the consultation and the follow-up interviews had any effect on the severity score. For instance, it could be expected that the most recent violent events would be associated with higher values of the severity score. However, no such effect was observed.
The following four variables were not associated with the severity score in a statistically significant way: internal vs. external violence; pre-existing health problems; working alone at the time of event; and initial physical wounds. Moreover, two variables (previous experience of violence; and jobs with high risk and awareness of violence) were negatively related to severity and positively correlated. Consequently, we tested the interaction between these two variables and found that the results for prior violent victimization were very different for jobs with high risk and awareness of violence. Consequently, we included the interaction of these two variables. Among the risk factors assessed during the follow-up interview, namely perceived support from family and friends, perceived support from colleagues, and perceived support from the employer, only the latter, i.e., absence or lack of support from the employer, was significantly related to severity. The crosstabulation of all variables with the severity score regrouped in three categories is given in Appendix 5. Table 3 presents the odds ratios of the full model including all the variables selected in the above step as well as the model which is the result of the backward selection with a 5 % p value for removal. All variables with several categories (e.g., age classes) were either removed or kept jointly.
The strongest feature of the regression analysis was that the severity score increased with the severity of the initial symptoms of psychological distress. On the other hand, age and sex were no longer found to be significant independent variables. The analysis of the interaction between previous experience of violence and ''high risk and awareness of violence jobs'' vs. ''other jobs'' (i.e., ''moderate and low risk and awareness of violence jobs'') revealed notable results. First, in the ''other jobs,'' previous experience of violence did not affect severity of consequences of the violent event. Second, in the ''high risk and awareness of violence jobs,'' the severity score was higher in the group without previous experience of violence. The significance of independent variables differed when considering their effect on the three components of the severity score taken separately (Table 4) . For psychological consequences, the significant independent variables were initial symptoms of psychological distress and perceived lack of support from employer. For the consequences on work and employment, only severe initial symptoms of psychological distress were significant. For physical consequences of violence, only ''no employer'' (i.e., being an independent worker) was significant.
Discussion
We found a strong association, in a multivariable model controlling for gender, between signs of initial psychological distress and the severity of consequences several months after a workplace violence event. Although we did not find a direct effect of gender in the multiple regression analyses, initial symptoms of psychological distress were more prevalent and severe for women than for men. Moreover, among victims in high violence risk and awareness of violence occupations, more severe consequences were recorded for those who had no prior experience of violence. We also found that a perceived lack of support from the employer tended to increase the severity of consequences.
Our results are consistent with previous studies in other countries which have indicated that psychological consequences of workplace violence can be serious (Hogh and Viitasara 2005; Tarquinio et al. 2004; Wieclaw et al. 2006) . Our findings are also comparable to those from a study by Mueller and Tschan (2011) which showed that the experience of workplace violence resulted in fear of violence, impaired psychological and physical wellbeing, and irritability. Similarly, Rogers and Kelloway (1997) found that fear of future violence following exposure to occupational violence predicted psychological well-being, somatic symptoms and intent to leave the organization. However, in light of our qualitative study results (De Puy et al. 2012) , the severity of the consequences of workplace violence seem to be explained by a broader set of circumstances than fear of future violence. Our qualitative results indicate that unresolved financial and psychological sequels of the past violent event seem sometimes to weigh more on the victims than the fear of future violence. For instance, several of our respondents reported important financial constraints associated with the loss of their job because of the violent event. Others, although they had retired or made a transition to a job with less exposure to violence, reported lasting psychological conditions that suggest post-traumatic stress disorders or depression.
Contrary to some previous research (LeBlanc and Kelloway 2002), we did not find evidence that internal workplace violence resulted in more negative outcomes than external violence. It is of interest to compare our findings regarding the role of employer support in reducing the seriousness of workplace violence consequences with those found by Schat and Kelloway (2003) . Their study, carried out in a healthcare setting, demonstrated that organizational support moderated the effects of physical violence, vicariously experienced violence, psychological assault on emotional well-being, somatic health and job-related affect. Cole et al. (1997) showed that reduced supervisory support was associated with harassment, threats and fear of violence in the workplace. Our study points to the fact that employer support of employees is likely to be crucial to their recovery from a workplace violence event in a large variety of professions. Past research has often concentrated on one type of occupation, for instance in the healthcare sector (Gates 2004). Our study has implications for the prevention of consequences of workplace violence by such interested parties as employers, occupational health and healthcare providers as well as victims' services organizations. Based on our findings, the psychological distress of victims shortly after a violent event, even in the absence of serious physical injuries, should not be underestimated and victims should be advised to seek professional help. Moreover, the importance of support from employers for the recovery of workplace violence victims needs to be emphasized.
In the qualitative section of our study (De Puy et al. 2012) , respondents gave examples of forms of support from employers that had been particularly helpful. This included moral support and follow-up (a phone call, a letter, or a visit to the hospital), assisting the victim in order to obtain medical care, legal and administrative advice (filing a complaint, or getting insurance benefits), and organizational measures to prevent future incidents (hiring security guards, improving protective procedures, banning the perpetrator from the premises or signaling the perpetrator to the staff). In contrast, interviewees who had not received any of these forms of support or had experienced the employer's response as inadequate (e.g., victim blaming, being dismissed) expressed strong feelings of disappointment and distress.
We found that first-time victimization appears as a risk factor for more severe consequences in occupations with high risk and awareness of violence. This unexpected result would need to be verified in further studies with larger samples. However, it is possible that successful recovery and subsequent return to work after the violent encounter is the key factor rather than the number of times a violent incident is experienced.
The limitations of our study are inherent to the clinical nature of our population. The size of our sample was determined by the number of people who came to the consultation between 2007 and 2010 following a workplace violence event. It is likely that this represented only a portion of all victims of this type of aggression in the region. The victims in our sample were those who chose to consult with the unit for advice and assistance as well as to document the violence in a manner than could be used to support legal process. Most victims came through the emergency room of the hospital after receiving medical care. This population therefore could represent the ''tip of the iceberg'' of the most serious situations, i.e., those that required medical attention. Besides, people who seek medical attention in private practice are not systematically referred to the Violence Medical Unit. Our relative small sample size limits the power of the statistical findings which should also be viewed in relation to a possible type I error given the number of tests performed. Finally, although we did not notice significant statistical differences based on socio-demographic characteristics between the source population and the respondents to the telephone survey, we note that approximately half of the workplace violence victims could not be reached for follow-up.
In conclusion, we believe our study shows the relevance and need for further research on workplace violence victims, especially through longitudinal designs and a combination of quantitative and qualitative methods. There is a need to verify in larger samples the initial psychological impact on victims of workplace violence, especially in a variety of occupations. Furthermore, the moderating effect of employer support deserves further investigation. Our findings suggest the need for employer responsiveness and policies to reduce the impact and costs of workplace violence for society, organizations and victims. Appendix 3
See Table 6 .
Appendix 4
See Table 7 .
Appendix 5
See Table 8 . The consequences were reported during the follow-up interviews. The validity of the classification in the three categories of severity is reinforced by the fact that we had sufficient information available from the qualitative data. Not only were there respondents asked about the consequences of the violent event, but how long they had lasted and to what extent the person had overcome these consequences 
